Thermo-optic switch based on silicon photonic crystal waveguides
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A Mach-Zehnder(MZ) interferometer type thermo-optic switch based on silicon
2-dimensional photonic crystal (PhC) slab waveguide was demonstrated. The device
consists of two PhC W1-line-defect waveguides connecting with Y-splitters made of
silicon-wire waveguides. The PhC structure was specially designed with verticaII%/
symmetric upper and lower silica cladding layers. The device area size is 160 x 65 um®,
excluding the heater electrode pads. The switching Electrode
operation was realized by thermally controlling the “'“J\
refractive Index of one PhC waveguide of the MZ
interferometer. At 1550-nm wavelength, more than 30
dB of extinction ratio was obtained at 120-mW heating
power. The optic switching on/off response speeds
were both about 120 us. The switching bandwidth was
more than 15 nm, when the extinction ration was over
30 dB. This work was supported by IT Prog,. MEXT Photonic Crystals  Si Wire Waveguide
and Photonic Network Proj., NEDO. Fig.1:PhC thermo-optic switch.
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